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Abstract of JP 9299953 (A) 
PROBLEM TO BE SOLVED: To generate an 
electrolytic water having an oxidationreduction 
property close to neutral by providing an electrolytic 
cell having a partition wall furnished with a hydrogen 
ion-conductive membrane partitioning a cathode 



compartment and an anode compartment, filling the 
cell with an electrolyte and impressing a DC voltage 
between the cathode and anode. SOLUTION: An 
electrolytic cell 12 is divided by a partition wall 18 
fomried with a hydrogen ion-conductive membrane 
17 into an anode compartment 14 having an anode 
13 and a cathode compartment 16 having a cathode 
1 5. Both electrodes 1 3 and 1 5 are connected to a 
DC power source, and gaseous chlorine and 
gaseous oxygen are generated from the surface of 
the anode 13 as a current is applied to form 
hypochlorous acid and hypochlorite ion in 
electrolytic water 20. However, the chlorine ion is not 
increased, an excess of hydrogen ion is transferred 
to the cathode compartment 16 through the 
membrane 17, and the generation of strongly acidic 
water is suppressed. Meanwhile, since gaseous 
hydrogen Is generated on the cathode 1 5 surface 
and hydroxyl ion is formed in an electrolyte 23. the 




change to all^ali is retarded. 
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furnished with a hydrogen ion-conductive membrane 
partitioning a cathode compartment and an anode 
compartment, filling the cell with an electrolyte and 
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generation of strongly acidic water is suppressed. 
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(57) Abstract 

Technical problem In consideration of the safety to a human body, and the environmental 
pollution at the time of abandonment, the sterilization which has oxidation / reduction nature near 
neutrality, and electrolytic water with a strong detergency are generated. 

Means for SolutionWith the cell 12 constituting the septum 18 into which the cathode room 16 
with the negative pole 15, the anode room 14 with the anode 13, and the cathode room 16 and the 
anode room 14 are divided from the hydrogen Ion conduction type film 17. An electrolysis solution 
or water purification. Ion exchange water, aqua destillata, and pure water are filled to the cell 12, 
direct current voltage is added to the negative pole 15 and the anode 13, and electrolytic water is 
processed. 
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Claim(s} 

Claim lAn electrolytic water producing device which fills an electrolysis solution with a cell which 
has the septum constituted from a hydrogen ion conduction type film which divides a cathode room 
with the negative pole, an anode room with the anode, and said cathode room and an anode room 
to said cell, and adds direct current voltage to said negative pole and the anode with it. 
Claim 2The electrolytic water producing device according to claim 1 characterized by a cell which 
fills a cathode room with the negative pole with an electrolysis solution, fills an anode room with 
the anode with water purification, ion exchange water, aqua destillata, or pure water, and forms 
the anode in mesh state which has a through hole, and it makes it come to stick to a hydrogen ion 
conduction type film of a septum. 

Claim 3The electrolytic water producing device according to claim 1 characterized by a cell which 
fills a cathode room and an anode room with water purification, ion exchange water, aqua 
destillata, or pure water, and forms the negative pole and the anode in mesh state which has a 
through hole, and it makes it come to stick to a hydrogen ion conduction type film of a septum. 
Claim 4An electrolytic water producing device which adds direct current voltage to said negative 
pole and the anode with a pumping mechanism In which gas is sent in one by one, and a cell which 
provided comprising: 

An anode room which it is filled with an electrolysis solution and the anode immerses. 
A hydrogen ion conduction type film Is made to Intervene between the negative poles formed In 
mesh state which has a through hole, said negative pole is stuck to said hydrogen ion conduction 
type film, and it is said cathode surface ******. 

Claim 5The electrolytic water producing device according to claim 1, 2, or 4 which used an 
electrolysis solution as solution of conductive food additives, such as salt, citrate, way acid, and 
acetic acid. 

Claim 6A hydrogen ion conduction type film is made to intervene between the anode and the 
negative pole which immerse in an anode room filled with water purification, ion exchange water, 
aqua destillata, or pure water. An electrolytic water producing device which is the cell which said 
anode and the negative pole were formed in mesh state which has a through hole, stuck them to 
said hydrogen ion conduction type film, and formed a pumping mechanism in which gas containing 
oxygen was sent in one by one in said cathode surface, and adds direct current voltage to said 
negative pole and the anode. 

Claim 7From claim 1 to the electrolytic water producing device according to claim 6 characterized 
by comprising the following. 

A potting machine style which sends an electrolysis solution, water purification, ion exchange 
water, or pure water into a cathode room and/or an anode room of a cell one by one. 
A draining mechanism discharged one by one. 



Detailed Description of the Invention 
0001 

Field of the InventionThis invention relates to the manufacturing installation of the treating 
solution for sterilization cleaning manufactured by electrolyzing water for the purpose of the 
sterilization cleaning of various pollutants, the surface treatment of industrial material, etc. 
0002 

Description of the Prior Artif it electrolyzes with the cell which has the anode room and cathode 
room which divided the salt solution in barrier membrane, while acid produced water is obtained, 
alkaline produced water will be obtained from the cathode room side from an anode room, as 
illustrated by JP,6-237747,A. Thus, the obtained produced water has high oxidation / reduction 
ability, and it is known that oxidation / reduction ability of this water has affected growth of 
washing of a medical device or a cooking appliance, the surface treatment of industrial material, 
disinfection sterilization of a microorganism, vegetation, etc. 

OOOSThe pollutant which is the target of washing or a surface treatment has lipid, such as protein 
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and body fluid, in a medical device, and there are penetrant removers, such as a soil bacillus of a 
perishable food, slime, such as a water scale, and fish and shellfishes, and also oil contamination in 
a kitchen. As an industrial material, the dirt of the ion-like substance of a semiconductor surface, a 
resultant, a liquid, and particulate matter serves as a subject. 

0O04Acid anode room side produced water has a bad strange prevention operation of tone as 
opposed to / in a loan and alkaline cathode room side produced water / fish and 
shellfishes for a germicidal action and an occurrence prevention operation of a drip, and a bad 
strange prevention operation of the tone of greenstuff. For this reason, each of these produced 
water is alone used as treating solutions, such as revival liquid for fresh vegetation, respectively. 
OOOSWhat was called invasion by diffusion of adsorption by the ionic exchange seen in a glass 
surface etc., the adhesion by the electrostatic attraction of the ion seen on the surface of a 
semiconductor or metal and a semiconductor, metal, and the ion to the surface layer of ceramics is 
mentioned to the contamination gestalt of an ion-like substance. After such an ion-like substance 
carries out drugs washing, it is common to be washed by pure water or ultrapure water as 
finishing. For example, when washing a semiconductor, the ultrapure water of about 18 M 
omega/cm is used for electrical resistivity. And the method said that oxidative degradation of this 
pollutant is carried out, or it makes it dissolve is applied to removal of the pollutant of the fluid 
adhering to a silicon wafer etc., or the shape of a tunic. 

As drugs used for oxidative degradation, what combined sulfuric acid and hydrogen peroxide, the 
thing which combined ammonium hydroxide and hydrogen peroxide, etc. are used in the oxidizing 
power of hydrogen peroxide. 

0O06Although use of the electrolytic water which electrolyzed and manufactured the salt solution 
to the process of the penetrant remover which adds these oxidizing power was also considered, In 
order to electrolyze smoothly in the conventional barrier membrane electrolysis, it was 
indispensable to have added electrolytes, such as salt, severalpercent. If an electrolytic ion will be 
considerably contained in the obtained electrolytic water for this reason and It is going to use for 
washing, for example, an electrolytic Ion will remain and adhesion remains will be carried out on 
the surface of a washed object. And the problem of the kind by this remains ion occurs. For 
example, corrosion and degradation of a metallic material, **** of a perishable food, and when 
chlorides, such as salt, are further used for an electrolyte, the problem of nasty smells, such as an 
odor of chlorine, arises. 

0007lt faces across the intermediate room 4 between which It is placed by the electrolysis 
solutions 3, such as a salt solution divided with the cation form ion-exchange membrane 1 and 
anionic form ionic exchange type 2 like JP,7-75784,A shown by drawing 6 as a method of solving 
the above-mentioned problem. The thing of it being close to said cation form Ion-exchange 
membrane 1 in the anode 7, coming to be close to the anion ion-exchange membrane 2 in the 
negative pole 5, carrying out the seal of approval of the direct current voltage to two electrodes by 
DC power supply 10, and performing electrolytic treatment with the cell 9 constituted from the 
cathode room 6 with the negative pole 5 and the anode room 8 with the anode 7 Is devised. 
OOOSOperation of the electrolytic treating device of the above-mentioned gazette is explained 
based on drawing 6. It is pure water poured out using a water purifying apparatus (not shown) as 
solution poured into the cathode room 6 and the anode room 8, and is placed between the 
intermediate rooms 4 by the salt solution as the electrolysis solution 3. If it electrolyzes by 
applying direct current voltage to the anode 7 and the negative pole 5, the chloride ion whose 
sodium ion which is a cation in the salt solution of the electrolysis solution 3 of the intermediate 
room 4 is anion ion at the negative pole 5 side can be drawn near to the anode 7 side. However, 
since It Is placed between the anode 7 sides by the cation form ion-exchange membrane 1, 
movement of a chloride ion is intercepted and the hydrogen ion produced by the moisture solution 
of the anode room 8 moves it to the intermediate room 4 side from the anode room 8 side. Since it 
is placed between the negative pole 2 sides by the anionic form ion-exchange membrane 2, 
movement of sodium ion will be intercepted and hydroxy! group ion will move it to the intermediate 
room 4 from the cathode room 6 side. That is, water generates at the reaction of a hydrogen ion 
and hydroxyl group ion, and a salt solution is thinned with the Intermediate room 4 with the 
generated water. When movement of such a hydrogen ion and hydroxyl group ion arises, current 
will flow between the negative pole 5 and the anode 7, the negative pole 5 to hydrogen gas will be 
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emitted by oxygen gas from the anode 7, and the electrolysis of water Is performed. 

0009In the oxygen generation reaction in this anode 7 surface, generation of the electrolytic water 

which will arise as an intermediate product and has an acid-bacteria cleaning effect is attained by 

oxidizing substances, such as an oxygen radical, hydrogen peroxide, and ozone. 

0010 

Problem(s) to be Solved by the Invention However, if it is the method of electrolyzing via the 
Ion-exchange membrane of a cation form or an anionic form as mentioned above, using a salt 
solution as an electrolysis solution, In not adding direct current voltage, cation ion, such as sodium 
ion, flows into an anode room side under the influence of the osmotic pressure by density 
difference, Anion ion, such as a chloride Ion, will flow Into the cathode side, and the performance 
levels of the pure water filled at the cathode room or the anode room are reduced. 
OOllThe separability of a cation form ion-exchange membrane is not perfect 100% during 
electrolysis operation. The ability of the present published market goods is about 90 to 95% of 
thing, and the chloride ion which is anion ion of several percent invades and turns on the anode 
room side which the sodium ion which is a cation of several percent invades into the negative pole 
side through an anionic form ion-exchange membrane, and has the anode. 

0012Thus, a cathode room will show strong acid nature, and this chloride ion will change with the 
chloride ions which invaded as gaseous chlorine, if an electron Is taken by the anode. Furthermore, 
although it changes as hypochlorous acid which dissolves gaseous chlorine in water and in which a 
bactericidal effect is shown, sodium Ion and a salt will be formed for the offensive odor as an odor 
of chlorine with generating and it will have an adverse effect to corrosion, electronic parts, 

etc. as a residue to a processed material. 

0013They require cautions for handling in order to do damage to a human body when strong acid 
water and strong alkaline water become a cause which causes the stimulus to an opposite side 
human body, and destruction of the cell membrane by perviousness and long term use is carried 
out although some bactericidal effects are accepted. 

0014Acid water and alkaline water became a cause of the pollution problem, and that a 
neutralization process is needed in wastewater etc. also had the time-consuming technical problem 
of waste water treatment. 
0015 

Means for Solving the ProblemA thing with the feature which generates electrolytic water this 
invention is characterized by that comprises the following. 
A cathode room with the negative pole. 
An anode room with the anode. 

With a cell constituting a septum into which said cathode room and an anode room are divided 
from a hydrogen ion conduction type film. Oxidation / reduction nature near in an electrolytic 
water producing device which processes an electrolysis solution by filling an electrolysis 
solution or water purification, ion exchange water, aqua destiilata, and purity to said 
cell, and adding direct current voltage to said negative pole and the anode neutrality. 

0016 

Embodiment of the InventionThe invention of this invention according to claim 1 is a cell which 
has the septum constituted from a hydrogen ion conduction type film which divides a cathode room 
with the negative pole, an anode room with the anode, and said cathode room and an anode room. 
Since it is an electrolytic water producing device which fills electrolysis solutions, such as a salt 
solution, to said cell, and adds direct current voltage to said negative pole and the anode and a 
hydrogen ion conduction type film has the character to pass only a hydrogen ion, While generating 
gaseous chlorine and oxygen gas in the anode, a hydrogen ion arises in disassembly of water. An 
electron will be awarded to the hydrogen ion produced by disassembly of water In the negative 
pole, and hydrogen gas will be emitted, Transfer of a hydrogen ion takes place between the anode 
and the negative pole. At an anode room, do not become acidity by the increase in a chloride ion 
by the work which only the hydrogen ion of a hydrogen ion conduction type film transmits, without 
becoming alkalinity by the increase in an alkaline metal in a cathode room, and neutrality will be 
maintained comparatively. Wastewater is easy and the influence on a human body can also obtain 
the electrolytic water of few strong reduction nature, and the electrolytic water of strong acid 
voltinism. 
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0017The invention according to claim 2 fills a cathode room with the negative pole with an 
electrolysis solution, and the anode room with the anode is filled with water purification, ion 
exchange water, aqua destillata, or pure water. It is what is characterized by the cell which forms 
the anode in the mesh state which has a through hole, and it makes it come to stick to the 
hydrogen ion conduction type film of a septum, Secure conductivity by making it stick to a 
hydrogen ion conduction type film, and. It is what transmits efficiently the hydrogen ion produced 
in disassembly of water through the through hole of the anode to a hydrogen ion conduction type 
film, Even if both the water purification, ion exchange water, aqua destillata, or pure water of an 
anode room turns into very little electrolytic water of an impurity suddenly and also uses strong 
acid voltinism for washing of a semiconductor etc., a retained material all becomes usable. 
OOlSIt is a thing which the invention according to claim 3 fills a cathode room and an anode room 
with water purification, ion exchange water, aqua destillata, or pure water, forms the negative pole 
and the anode in the mesh state which has a through hole, and it makes It come to stick to the 
hydrogen ion conduction type film of a septum. Conductivity is secured by sticking two poles on a 
hydrogen ion conduction type film. It is what produces and cheated out of the hydrogen gas which 
transmits efficiently the hydrogen ion produced in disassembly of the water by the side of the 
anode through a through hole to a hydrogen ion conduction type film, and is generated by the 
negative pole to the cathode interior of a room through the hydrogen ion conduction type film and 
the through hole. The electrolytic water in which water purification, the ion exchange water, aqua 
destillata, or pure water of an anode room also has strong acid voltinism, and both the water 
purification, ion exchange water, aqua destillata, or pure water of a cathode room has strong 
reduction nature suddenly is obtained, and it becomes electrolytic water In which both ** have 
very little sterilization cleaning power of an impurity. 

0019The anode room which the invention according to claim 4 is filled with an electrolysis solution, 
and the anode immerses, It is the cell which made the hydrogen ion conduction type film intervene 
between the negative poles formed in the mesh state which has a through hole, stuck said 
negative pole to said hydrogen ion conduction type film, and formed the pumping mechanism in 
which the gas containing oxygen was sent in one by one in said cathode surface, It is an 
electrolytic water producing device which adds direct current voltage to said negative pole and the 
anode, and the electrolysis solution of an anode room is a thing used as the neutral electrolytic 
water for acid-bacteria washing. The negative pole is that to which generation of water takes place 
at the reaction of the hydrogen ion and electron to which a pumping mechanism, the oxygen sent 
in by a through hole, and a hydrogen Ion conduction film are transmitted from a start anode room. 
The electrolytic water made into an anode room is neutralized oxidized water which is in / it is 
safe and / wastewater satisfactory, and in the negative pole side, since water can be made to 
generate by sending in oxygen, simplification is made very structurally, 
0020The invention according to claim 5 is using an electrolysis solution as the solution of 
conductive food additives, such as salt, citrate, way acid, and acetic acid, and when it is used for 
the cleaning sterilization of a cooking appliance, even if it contacts foodstuffs, it shall deal with and 
be possible for food-sanitation-hygine-like safety. 

0021The invention according to claim 6 makes a hydrogen ion conduction type film intervene 
between the anode and the negative pole which immerse in the anode room filled with water 
purification, ion exchange water, aqua destillata, or pure water, It is the cell which said anode and 
the negative pole were formed in the mesh state which has a through hole, stuck them to said 
hydrogen ion conduction type film, and formed the pumping mechanism in which the gas 
containing oxygen was sent in one by one in said cathode surface. Are an electrolytic water 
producing device which adds direct current voltage to said negative pole and the anode, and 
conductivity is secured by making it stick to a hydrogen ion conduction type film, It is what 
transmits efficiently the hydrogen ion produced In disassembly of water through the through hole 
of the anode to a hydrogen ion conduction type film. Both the water purification, ion exchange 
water, aqua destillata, or pure water of an anode room turns into very little electrolytic water of an 
impurity suddenly also in strong acid voltinism, and a retained material all also becomes washing of 
a semiconductor etc. usable. And further, in the negative pole side, by sending in oxygen, water is 
made to generate, there is no generating of hydrogen gas, and simplification is made very 
structurally safely. 

0022The invention according to claim 7 is what forms and circulated the potting machine style 
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which sends an electrolyte, water purification, ion exchange water, aqua destillata, or pure water 
into the cathode room and/or anode roonn of a cell one by one, and the discharge mechanism 
discharged one by one, It enables it to secure required electrolytic water continuously by using 
circulating water. 

0023The gestalt of one example of this Invention is explained below, referring to drawings. 
(Embodiment 1) Drawing 1 shows the schematic diagram of the electrolytic water producing device 
11 and the cross-sectional view of 12 copies of cells which are the 1 embodiments of this invention. 

0024The cell 12 comprises the anode room 14 with the anode 13, and the cathode room 16 with 
the negative pole 15, and the anode room 14 and the cathode room 16 are divided with the 
septum 18 formed by the hydrogen ion conduction type film 17. Resin of a Teflon system which 
has a sulfonic group is a subject's film, and the hydrogen ion conduction type film 17 is developed 
as the hydrogen ion conduction type film 17 using the character in which the hydrogen ion of a 
sulfonic group goes in and out freely. This hydrogen ion conduction type film 17 is resin with the 
character to transmit only a hydrogen ion, and does not conduct or penetrate other ion. The 
hydrogen ion conduction type film 17 used this time used the poly membrane currently sold by the 
name with the Nation film from the E. I. du Pont de Nemours person. 

002519 is DC power supply which add positive potential to the anode 13 and by which it adds 
electronegative potential to the negative pole 15, The signal of the reduction potential measuring 
electrode 24 which measured the signal of the oxidation potential measuring electrode 21 
immersed in the electrolysis solution A20 of the anode room 14 with oxidation potential 22 a total 
off , and immersed in the electrolysis solution B23 of the cathode room 16 is measured with 
reduction potential 25 a total off , and operation and a stop are controlled. The construction 
material of the anode 13 and the negative pole 15 used what coated the board of titanium with 
platinum. 

002626 is the potting machine style A which constitutes the concentration of salt from the 
electrolysis **** adjusting device A27 adjusted to predetermined concentration, and the switching 
valve A29 automatically opened and closed with the float switch A28, and sends into the anode 
room 14 the electrolysis solution 20 which is adjustment electrolysis Gensui one by one. 
002730 is the potting machine style B which sends into the cathode room 16 the electrolysis 
solution 23 of electrolysis Gensui who adjusted the concentration of salt to predetermined one by 
one, and comprises the switching valve B33 opened and closed with the electrolysis **** adjusting 
device B31 and the float switch B32. 

002834 is the draining mechanism A which discharges the electrolytic water of the anode room 14 
one by one, and 35 has become the draining mechanism B which discharges the electrolytic water 
of the cathode room 16 one by one in a similar manner. 

002936 is ^*****A of oxygen gas or gaseous chlorine emitted by electrolysis of the anode room 
14, and 37 is the exhaust port B which discharges the hydrogen gas emitted in electrolysis of the 
cathode room 16. 

0030Hereafter, the science reaction in an operation of the electrolytic water producing device 11 of 
Embodiment 1 explained by the above and the cell 12 is explained. 

0031First, the electrolysis **** adjusting device A27 is worked, and the concentration of a salt 
solution is decided. The sterilization cleaning water of the cooking appliance was aimed at, and it 
was set as the concentration of 0.9% of physiological saline average this time. Next, the 
electrolysis solution A20 Is poured Into the anode room 14 by opening of the switching valve A29. 
The switching valve A29 is wide opened until the float switch A28 detects full of water, and when 
the anode room 14 is filled to the brim with water with an electrolysis solution, it will be closed 
down automatically. 

0032The electrolysis adjusting device B31 was similarly worked about the cathode room 16, 

and adjustment **** was set as the concentration of 0.9% of physiological saline average. Next, 
the electrolysis solution B23 is poured into the cathode room 16 by opening of the switching valve 
B33. The switching valve B33 is wide opened until the float switch B28 detects full of water, and 
when the cathode room 14 is filled to the brim with water, it will be closed down automatically. 
0033Next, the body power supply terminal 38 of DC power supply 19 Is connected with 
commercial power, and operation of electrolysis Is started. This time, the anode 13 was made into 
positive potential, the negative pole 15 was made Into negative potential, and the direct current 
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voltage 3V was added between the anode 13 and the negative pole 15. 

0034The quality of facing of the anode 13 and the negative pole 15 Is formed with platinum with 
high corrosion potential, most dissolutions of an electrode material cannot be found, the chloride 
ion and water molecule in the electrolysis solution 20 are oxidized in the surface of the anode 13, 
the reaction of - (** 1) (** 4) is seen, and gaseous chlorine and oxygen gas are generated from 
the anode 13 surface. Hypochlorous acid, hypochlorite ion, and the hydrogen ion which have 
sterilizing properties in electrolytic water arise. 
0035 

Formula 1 

I I 

0036 

Formula 2 

1 IZ] 

0037 

Formula 3 

I - I 

0038 

Formula 4 

I I 

0039 

Formula 5 

I 1 

0040Here, since there Is almost no Increase In the chloride Ion which Is a counter Ion of a 
hydrogen ion, the hydrogen ion which becomes superfluous moves to the cathode room 16 through 
the ion conduction type film 17. Therefore, in the anode room 14, the increase in a hydrogen-Ion 
density is not seen and does not become strong acid water. 

0041The science reaction set on the surface of the negative pole 15 (** 5) occurs, hydrogen gas is 
generated and hydroxyl group ion is produced in the electrolysis solution 23. This hydroxy! group 
Ion is generated at the anode room 16, and since it becomes water and is neutralized by reacting 
to the superfluous hydrogen ion which has passed the hydrogen ion conduction type film 17, the 
change to alkalinity of the electrolytic water 23 of a cathode room is also eased. However, since 
reducing agents, such as a hydrogen radical, are generated as an intermediate product in the 
generating process of hydrogen gas, the electrolytic water which has sterilizing properties can be 
obtained. 

0042Electrolysis was stopped when a result in which the oxidation potential measuring electrode 
21 and a result of having measured oxidation potential oxidation potential by a total of 22 
measured reduction potential with the reduction potential measuring electrode 24 and a reduction 
potential meter by not less than 1200 mV of ambassadors at a hydrogen electrode became less 
than -90GmV. 

0043Only by movement of a hydrogen ion taking place by using the hydrogen ion conduction type 
film 17 as the septum 18 of the cell 12 as mentioned above, Since electrolytic water of the anode 
room 14 does not turn Into strong acid water and electrolytic water of the cathode room 16 does 
not turn Into strong alkali water by intercepting movement of sodium ion and a chloride ion which 
are contained in a salt solution, handling is also easy. Electrolytic water which does not need 
neutralization processing about wastewater, either can be obtained. Since this electrolytic water is 
using 0,9% of physiological sodium chloride solution, It has a powerful bactericidal effect by 
chlorine, hypochlorous acid, and a hypochlorite which are produced in electrolysis of salt, and 
electrolytic water of the cathode room 16 also has the reduction ability according and to a 
hydrogen radical, and it has a bactericidal effect. 

0044(Embodiment 2) Drawing 2 shows a schematic diagram of the electrolytic water producing 
device 11 and a cross-sectional view of 12 copies of cells which are the gestalten of other examples 
of this Invention. Explanation Is omitted about the same component part as Embodiment 1. 
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0045The cell 12 comprises the anode room 14 and the cathode room 16 like Embodiment 1, and 
the anode room 14 and the cathode room 16 are divided with the septum 18 formed by the 
hydrogen ion conduction type film 17. Using what coated with platinum a titanium material of 
porous mesh state which has a through hole, the anode 39 is stuck to the hydrogen ion conduction 
type film 17, and is attached. What coated titanium electrodes, such as a punching metal, with 
platinum as anode 39 material can be used. 

004640 is the potting machine style C constituted from the water purifying apparatus 41 which 
makes pure water, and the switching valve A29 automatically opened and closed with the float 
switch A28, and sends pure water into the anode room 14 one by one. 

0047About the cathode room 16, it has the same structure as Embodiment 1. Next, although an 
operation of the electrolytic water producing device 11 in composition of starting and a chemical 
reaction in the cell 12 are explained, a portion is omitted like Embodiment 1. 
0048It is manufacture of electrolytic water which aims at improvement in oxidizing power of 
ultrapure water used for washing the surface of ceramics of a semiconductor manufacturing 
process, and the pure manufacturing installation 41 is worked first this time. Next, the electrolysis 
solution A20 which is pure water is poured into the anode room 14 by opening of the switching 
valve A29. The switching valve A29 is wide opened until the float switch A28 detects full of water, 
and when the anode room 14 is filled to the brim with water with an electrolysis solution, it will be 
closed down automatically. 

0049Next, the body power supply terminal 38 of DC power supply 19 Is connected with 
commercial power, and operation of electrolysis is started. This time, the anode 39 was made into 
positive potential, the negative pole 15 was made into negative potential, and the direct current 
voltage 3\/ was added between the anode 39 and the negative pole 15. 

OOSOThe quality of facing of the anode 39 and the negative pole 15 is formed with platinum with 
high corrosion potential, most dissolutions of an electrode material cannot be found, a water 
molecule Is oxidized in the surface of the anode 39, a reaction of - (** 6) (** 8) Is seen, and 
oxygen gas is emitted from the anode 39 surface. In electrolytic water, an oxygen radical and a 
hydroxyl group radical with sterilizing properties other than a hydrogen ion and also hydrogen 
peroxide, and ozone generate. 
0051 

Formula 6 

I I 



0052 
Formula 7 



0053 

Formula 8 

I IZ] 

O0545ince a counter ion of a hydrogen Ion does not exist from origin, the hydrogen ion which 
becomes superfluous cannot exist in an anode room, but moves to the cathode room 16 through 
the hydrogen Ion conduction type film 17. Therefore, in the anode room 14, an increase in a 
hydrogen-ion density is not seen and does not become strong acid water. 

0055It becomes possible to transmit smoothly a hydrogen ion which also generates pure water of 
a non-conductor on the surface of the anode 39 which touches the electrolytic water 20 to the 
hydrogen ion conduction type film 17 by considering it as material of mesh state which has a 
through hole in the anode 39, and making it stick to the hydrogen ion conduction film 17. Namely, 
if the anode 39 and the hydrogen ion conduction film 17 are Isolated, it will be interfered with 
movement of a hydrogen ion by pure water layer of a non-conductor, and it will not go smoothly. If 
there is no through hole, in order that anode 39 self may intercept movement of a hydrogen ion on 
the hydrogen ion conduction film 17 from a field which touches pure water, movement of a smooth 
hydrogen ion becomes impossible. 

0056A chemical reaction set on the surface of the negative pole 15 (** 5) occurs like Embodiment 
1, hydrogen gas is generated and hydroxyl group ion is produced in the electrolytic water 23. This 
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hydroxylation group ion is generated at the anode room 16, and since it becomes water and Is 
neutralized by reacting to a superfluous hydrogen Ion which has passed the hydrogen ion 
conduction type film 17, change to alkalinity of the electrolytic water 23 of a cathode room is also 
eased. However, since reducing agents, such as a hydrogen radical, are generated as an 
Intermediate product in a generating process of hydrogen gas, electrolytic water which has 
sterilizing properties can be obtained. 

0057By sticking to the hydrogen Ion conduction type film 17, and attaching using what coated with 
platinum a titanium material of porous mesh state which has a through hole as the anode 39 as 
mentioned above, Pure water electrolytic water which can use oxidizing power for an oxygen 
radical produced in a generate time of oxygen or ozone by moving smoothly a hydrogen ion 
generated by electrolysis of pure water which is a non-conductor to the negative pole 15, and 
making electrolysis possible can be manufactured. Since this electrolytic water is neutral, there is 
also little influence on a human body and a problem of a public nuisance in wastewater does not 
produce it. 

0058(Embodlment 3) Drawing 3 shows a schematic diagram of the electrolytic water producing 
device 11 and a cross-sectional view of 12 copies of cells which are other 1 embodiments of this 
invention. Explanation is omitted about Embodiment 1 or the same component part as 2. 
0059Porosity of the cell 12 is carried out like Embodiment 1 in the anode room 14 and the cathode 
room 16, and the anode room 14 and the cathode room 16 are divided with the septum 18 formed 
by the hydrogen Ion conduction type film 17. Using what coated with platinum a titanium material 
of porous mesh state which has a through hole, the negative pole 42 is also stuck to the hydrogen 
Ion conduction type film 17, and is attached, as well as the anode 39 

006043 is the potting machine style D constituted from the pure manufacturing installation 44 
which makes pure water, and the switching valve B33 automatically opened and closed with the 
float switch B32, and sends pure water into the cathode room 16 one by one. 
OOeiNext, although an operation of the electrolytic water producing device 11 in composition of 
starting and a chemical reaction In the cell 12 are explained, a portion Is omitted like Embodiment 
1 or 2. 

0062It aims at manufacture of electrolytic water which alms at improvement in oxidizing power of 
ultrapure water, and reducing power used for washing the surface of ceramics of a semiconductor 
manufacturing process, and the water purifying apparatus 44 is worked first. Next, the electrolysis 
solution B23 which is pure water is poured into the cathode room 16 by opening of the switching 
valve B33. The switching valve B33 is wide opened until the float switch B32 detects full of water, 
and when the cathode room 16 is filled to the brim with water with an electrolysis solution, it will 
be closed down automatically. 

0063About the anode room 14 and the irrigation mechanism C40, It has the same structure as 
Embodiment 2. 

0064Next, the body power supply terminal 38 of DC power supply 19 is connected with 
commercial power, and operation of electrolysis is started. The anode 39 was made into positive 
potential, the negative pole 42 was made into negative potential, and the direct current voltage 3\/ 
was added between the anode 39 and the negative pole 42. 

0065The quality of facing of the anode 39 and the negative pole 42 is formed with platinum with 
high corrosion potential, most dissolutions of an electrode material cannot be found, and the same 
reaction as Embodiment 2 occurs in the surface of the anode 39. About the negative pole 42, a 
reaction of (** 5) occurs in a cathode surface, and a hydrogen Ion serves as electrolytic water 
which a hydrogen radical which has reduction nature as an Intermediate product In process of a 
reaction used as hydrogen gas generates, and has sterilizing properties. 

0066By considering it as material of mesh state which has a through hole in the negative pole 42, 
and making it stick to the hydrogen Ion conduction type film 17, It becomes possible to make it 
react to hydroxyl group ion generated on the surface of the negative pole 42 which touches the 
electrolytic water 23 which is pure water, and a hydrogen ion which passes the hydrogen ion 
conduction film 17 smoothly. Namely, if the negative pole 42 and the hydrogen ion conduction type 
film 17 are isolated, it will be interfered with movement of hydroxyl group ion or a hydrogen ion by 
pure water layer of a non-conductor, and it will not go smoothly, If there Is no through hole, in 
order that negative pole 42 self may intercept movement of hydroxyl group ion on the hydrogen 
ion conduction type film 17 from a field which touches pure water, movement of smooth hydroxyl 
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group ion and a hydrogen ion becomes Impossible. 

0067Like Embodiment 2, in the surface of the anode 39, a chemical reaction of - (** 6) (8) occurs, 
oxygen gas is generated and a hydrogen ion is produced in the electrolysis solution 20. Since this 
hydrogen ion serves as water and Is neutralized by reacting to hydroxyl group ion which passed the 
hydrogen Ion conduction type 17 and was produced in the cathode room 16, change to alkalinity of 
the electrolysis solution 23 of the cathode room 16 is eased. However, since reducing agents, such 
as a hydrogen radical, are generated as an Intermediate product in a generating process of 
hydrogen gas, electrolytic water which has sterilizing properties can be obtained. 
0068&y sticking to the hydrogen ion conduction type film 17, and attaching using what coated with 
platinum a titanium material of porous mesh state which has a through hole as the negative pole 
42 as mentioned above. Because the electrolysis of water becomes can neutralize smoothly a 
hydrogen ion transmitted from hydroxyl group ion and the anode room 14 which are generated by 
electrolysis of pure water which is a non-conductor, and possible. At the anode room 14, 
electrolytic water of pure water with oxidizing power of an oxygen radical, ozone, and hydrogen 
peroxide solution which are produced in a generate time of oxygen can be manufactured, and 
manufacture can do electrolytic water of pure water with reduction nature in the cathode room 16. 
Since this electrolytic water is neutral, there is also little Influence on a human body, and a 
problem of a public nuisance in wastewater does not produce It. 

O069{Embodlment 4) Drawing 4 shows a schematic diagram of the electrolytic water producing 
device 11 and a cross-sectional view of 12 copies of electrolyzers which are other 1 embodiments 
of this Invention. Explanation is omitted about the same component part as Embodiment 1, 2, or 3. 

0070The cell 12 comprises the anode room 14 and the cathode room 16 like Embodiment 1, and 
the anode room 14 and the cathode room 16 are divided with the septum 18 formed by the 
hydrogen ion conduction type film 17. In order that the anode 13 may use what coated a titanium 
piate with platinum and the negative pole 42 may enlarge a reaction in an electrode surface as a 
thing of porous mesh state which has a through hole. Using a porous gas diffusion electrode which 
carried out pressing of the mixture of carbon powder and fluororesin powder which supported a 
platinum ultrafine particle on the surface, and gave water-repellent moderate , the negative pole 
is stuck to the hydrogen ion conduction type film 17, and Is attached. 

007126 Is the potting machine style A constituted from the switching valve A29 automatically 
opened and closed with the same electrolysis **** adjusting device A27 and float switch A28 as 
Embodiment 1, and sends into the anode room 14 the electrolysis solution 20 which Is adjustment 
electrolysis Gensui one by one. 

007245 Is a pumping mechanism in which gas containing oxygen is sent into the suction fan 48 
which inhales the open air via the filter 47 attached to the admission port 46, and the cathode 
room 16 which consists of the balance duct 49 and the exhaust port 50 which introduce gas into a 
cathode surface uniformly one by one. 

0073Although an operation of the electrolytic water producing device 11 In ****** and a chemical 
reaction in the cell 12 are explained from the next, a portion is omitted like Embodiment 1, 2, or 3. 

0074Flrst, although the electrolysis **** adjusting device A27 is worked and predetermined salt 
solution concentration is decided, below. It is the same as that of an operation by the side of the 
anode room 14, a chemical reaction, therefore Embodiment 1, and explanation is omitted. Main 
uses of this electrolytic water are the objects for the cleaning sterilization of tableware or a cutting 
board as revival water of vegetables with a kitchen and sterilization cleaning water of apparatus. 
0075Although the body power supply terminal 38 of DC power supply 19 is connected with 
commercial power in this embodiment and operation of electrolysis is started. The direct current 
voltage 3V Is added between the anode 13 and the negative pole 42, and oxidation potential 
oxidation potential is measured by a total of 22 with the oxidation potential measuring electrode 21 
of the anode room 14, and DC power supply 19 are controlled to suspend operation, when 
oxidation potential of electrolytic water of the anode room 14 is set to not less than 1200 mV, 
0076In the anode 13, a reaction of - (** 4) occurs (** 1), when chlorine generates SU and oxygen 
gas and there are sterilizing properties, a hypochlorite of a chlorous acid is generated, and a 
hydrogen ion Is generated. Since It is unthinkable that a chloride Ion which is a counter ion of a 
hydrogen ion increases theoretically, a superfluous hydrogen ion passes the hydrogen ion 
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conduction type film 17, and moves to the cathode room 16 side. 

00770xygen sent in by the pumping mechanism 45 on the negative pole 42 surface of the cathode 
room 16, Three ingredients of an electron which flows as electronegative potential of DC power 
supply 19, and a hydrogen ion which passes the hydrogen ion conduction type film 17 from an 
anode room collide, and water is generated by causing a reaction of (** 9). Generated water sticks 
to the hydrogen ion conduction type film 17, or serves as a steam, and is discharged from the 
exhaust port 50. 
0078 

Formula 9 

I- I 

0079When the hydrogen ion generated by electrolysis reacts to oxygen gas on the surface of the 
negative pole 42 and it changes into moisture. It is good to make the carbon nature honeycomb 
shape charge collector which supported the platinum catalyst supposing a possibility that a reaction 
does not fully occur but unreacted hydrogen remains, to the reverse side with the hydrogen ion 
conduction type film 17 of the negative pole 42 stick by pressure. 

0080A porous gas diffusion electrode which the negative pole 42 carried out pressing of the 
mixture of carbon powder and fluororesin powder which supported a platinum ultrafine particle on 
the surface as a thing of porous mesh state which has a through hole, and gave water-repellent 
moderate is used, By sticking to the hydrogen ion conduction type film 17, and attaching, it 
becomes possible to make gas containing oxygen, an electron carried by the negative pole 42, and 
a hydrogen ion which passes the hydrogen ion conduction type film 17 react smoothly. Namely, if 
the negative pole 42 and the hydrogen ion conduction type film 17 are isolated, it will be interfered 
with movement of a hydrogen ion by gas reservoir of a non-conductor, and it will not go smoothly, 
If there is no through hole, in order that negative pole 42 self may intercept movement of oxygen 
on the hydrogen ion conduction film 17 from a field which touches gas, a reaction of three smooth 
ingredients becomes impossible. 

OOSlBy sticking to the hydrogen ion conduction type film 17, and attaching using a thing of porous 
mesh state which has a through hole like as the negative pole 42 a porous gas diffusion 
electrode as mentioned above, Generating moisture with oxygen sent in by the pumping 
mechanism 45, a hydrogen ion which passes the hydrogen ion conduction type film 17 from the 
quality 14 of an anode, and an electron carried by the negative pole. Generating of hydrogen gas 
from the negative pole 42 surface will be lost, and a fire by hydrogen gas and danger of explosion 
can be escaped. Since it is an electrolysis solution, water purification and ion exchange 
water, aqua destillata, pure water, etc. it less necessary concentration control and adjusting 
for the quality 16 of a cathode, structure of a cell can be simplified dramatically and equipment 
cost can be reduced. 

0082Naturally, electrolytic water of pure water which can use oxidizing power of an oxygen 
radical, ozone, and hydrogen peroxide solution which are produced in a generate time of oxygen 
can be manufactured, this electrolytic water also has little influence on a human body, and a 
problem of a public nuisance in wastewater does not produce it from it being close to neutrality at 
the anode room 14, either. 

0083(Embodiment 5) Drawing 5 shows a schematic diagram of the electrolytic water producing 
device 11 and a cross-sectional view of 12 copies of cells which are other 1 embodiments of this 
invention. Explanation is omitted about the same component part as Embodiments 1-4. 
0084The cell 12 comprises the anode room 14 and the cathode room 16 like Embodiment 1, and 
the anode room 14 and the cathode room 16 are divided with the septum 18 formed by the 
hydrogen ion conduction type film 17. The anode 39 the negative pole 42 as a thing of porous 
mesh state which has a through hole using what coated with platinum a titanium material of 
porous mesh state which has a through hole. Using a porous gas diffusion electrode which carried 
out pressing of the mixture of carbon powder and fluororesin powder which supported a platinum 
ultrafine particle, and gave water-repellent moderate , two poles are stuck to the hydrogen ion 
conduction type film 17, and are attached to the surface. 

0085The anode room 14 is the same as that of Embodiment 2, that of the cathode room 16 is the 
same as that of 4 of an embodiment, and combines these two gestalten. 

0086An oxygen radical which will be produced by electrolysis of ultrapure water if it is a gestalt of 
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the above combination, When manufacture becomes possible, it has hydrogen peroxide solution 
and neutral sterilization cleaning material with the oxidizing quality of ozone less 
necessary concentration control and adjustment of solution only by sending into the cathode room 
16 gas containing oxygen and they do not have generating of hydrogen, the electrolytic water 
producing device 11 also with little a fire and danger of explosion can be provided. 
0087Naturally, electrolytic water of pure water which can use oxidizing power of an oxygen 
radical, ozone, and hydrogen peroxide solution which are produced in a generate time of oxygen 
can be manufactured, and since this electrolytic water Is close to neutrality, there Is also little 
influence on a human body, and a problem of a public nuisance in wastewater does not produce It 
at the anode room 14. 

0088Although an electrolysis solution introduced with this embodiment example explained a salt 
solution to a subject, same effect will be acquired If it Is an electrolysis solution which generates 
gaseous chlorine and oxygen gas by electrolysis. However, using It as a sterilization cleaning agent 
for kitchens is expected to take into consideration from a safety viewpoint of foodstuffs, and to use 
solution of conductive food additives, such as salt, citrate, way acid, and acetic acid, for an 
electrolysis solution. 

0089AS drawing 1 shows, according to the draining mechanism A34 and the draining mechanism 
B35 which can drain an electrolysis solution one by one from the cell 12, if electrolytic water is 
used continuously, transition of the electrolysis solution 20 will fall, the float switch 28 will work, 
and the new electrolysis solution 20 will be automatically poured out from the electrolytic water 
feeder 27. If oxidation potential falls by pouring of the new electrolysis solution 20, a fall of 
oxidation potential a total of 22 oxidation potential will be shown, and stopped electrolysis will also 
come to be resumed automatically. Thus, electrolytic water is efficiently generated by making it 
circulate through an electrolysis solution, water purification, Ion exchange water, distilled water, 
and pure water continuously by potting machine style sent In one by one and a discharge 
mechanism discharged one by one. 
0090 

Effect of the Inventionit is a cell characterized by the electrolytic water producing device of this 
invention constituting the septum into which a cathode room with the negative pole, an anode 
room with the anode, and said cathode room and an anode room are divided from a hydrogen ion 
conduction type film as mentioned above. With the electrolytic water producing device which 
processes an electrolysis solution by filling an electrolysis solution or water purification, ion 
exchange water, aqua destillata, and pure water to said cell, and adding direct current voltage to 
said negative pole and the anode, A device with the feature which generates the sterilization which 
has oxidation / reduction nature near neutrality, and electrolytic water with a strong detergency 
can be provided. 



Brief Description of the Drawings 

Drawing IThe cross-sectional view of the electrolytic water producing device in a 1st embodiment 
of this invention, and a cell 

Drawing 2The cross-sectional view of the electrolytic water producing device In a 2nd embodiment 
of this invention, and a cell 

Drawing 3The cross-sectional view of the electrolytic water producing device in a 3rd embodiment 
of this Invention, and a cell 

Drawing 4The cross-sectional view of the electrolytic water producing device in a 4th embodiment 
of this invention, and a cell 

Drawing 5The cross-sectional view of the electrolytic water producing device In a 5th embodiment 
of this invention, and a cell 

Drawing 6The cross-sectional view of the cell of the electrolytic water producing device in the 
conventional embodiment 
Description of Notations 

11 Electrolytic water producing device 

12 Cell 

13 and 39 Anode 
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14 Anode room 

15 and 42 Negative pole 

16 Cathode room 

17 Hydrogen ion conduction type film 

18 Septum 

20 and 23 Electrolysis solution 

26, 30, 40, and 43 Potting machine style 

33 and 34 Draining mechanism 

45 Pumping mechanism 
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Drawing 2 
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Drawing 6 

[x] ID=000017 



Drawing 3 
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Drawing 4 
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